A mass spectrometry method for measuring 15N incorporation into pheophytin.
The 15N content of pheophytin, the magnesium-free derivative of chlorophyll, can be measured with great accuracy and precision using positive-ion atmospheric pressure ionization electrospray mass spectroscopy following a simple solvent extraction of small amounts of plant tissue. The molecular weight of pheophytin prepared from Chlamydomonas reinhardtii grown in different ratios of 14N/15N showed linear regression with the isotopic input, with a precision of 0.5-1%. Using an isotope dilution strategy, we have shown that nitrogen fixation can contribute substantial 14N to pheophytin isolated from Medicago truncatula plants grown in symbiosis with Sinorhizobium meliloti. The assay is sensitive, precise, rapid, simple, and robust. These features suggest that it could become an important tool for measuring the contribution of symbiotic and associative nitrogen fixation to plant metabolism.